
36 MONTHLY WEATHER REVIEW. JANUARY, 1914 

Wm. Marriott, secretarv, Royal Met.eorc.llogica1 Societ,g. 
London, January 33, 1914: 

The ublication of such a map is a great advance in meteorology and 
will herp us to understand better many of the problem of t.he general 
circulation of t.he atmoaphere. 
It. Siedek, 'Central Hytlrographic Officc~. Virnn:i, Jiinu- 

irry 39, 3914: 
The IC. k. hydrographisclie Zentral Bureau most heartily welcomes 

t.he new daily weather map of the Northern Hemisphere. published by 
the United States JVeat,lier Buresu. 
W. E. Hammon, fnrmer1.v (list,ric!t Inrcc:l.st.tlr :it +in 

Francisco: 
I have your new niap of the Kort,hern Hemisphere on t.he reverse side 

of t,he morning weat,her map. I think this is tlie most valuable scien- 
tific step taken by the Weather Bureau in niany years. and I be- 
lieve very valuable results will ensue. * * * When I wds in 
California I made a series of daily weather maps of t.he Pacific Ocean 
from the hydrographic reports and drew the best. lines I could. I be- 
lieve this information was esbremely valuable in perfecting t,he sptem 
of forecasts which we followed in California. This aeries of maps was 
among the serious loplaes that resulted from the Sail Francisco fire 
[April, 19061. 

C. Hart Merriazi, esrcutivc of thc " Harrin::m Trust 
Fa nd " : 

Your new departure in printing the Nortliern Hemiephere weat.lier 
ma on the back of the United States aeat,lier map is a great advance, 
angI congratulate you on h:wing brought. this about. 

Prof. Ellsworth Huntington, T:il:> Univwsitj-: 
The idea of giving a general map of the ent,ire Nort,liern Hemisidiere 

is extremely useful. * * * For the nonscientific nian who is Inter- 
ested in tlie weat,her they are sure to prove educational. * * * 

Prof. Dr. Felix M e r ,  K. k. Universitat Inasbruck. 
March 4, 1914: 

* * * A copy of the International Map for the Northern Hemis- 
phere for January 1,1914, has come t o  my Institute, and I admired very 
much this great progress i n  weather maps. 
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THE WEATHER MAP ON !CHE POLAR PROJECTION. 

One can not esamhie a series of the new clail-y wc?itt,lier 
niaps of the Northern Henlisphere without realizing thitt 
this publication is destined to throw pent  light on the 
motions of our atmosphere and on the periodic as well 
a.s the quasi-periodic and the irregular cha.nges of our 
weather and storms. Especidly does it renew that 
stiniulus to the study of the mechanics of t,he earth's 
atmosphere, which wily first given by the memoirs of 
William Ferrel. His study of lS5S-lS60, which he began 
in 1556 as a popular essay, was repiinted as Profes- 
sional Paper of the U. S. Signal Service, No. S ,  Waslung- 
ton, 1882,. with notes by Prof. Frmk Waldo. This, 
together m t h  his ma.ny other studies, will always conininnd 
our adnliration, no matter what advances niny 1iereaft.er 
be made in the mathematical treatment of a.tmospheiic 
motions. . Ferrel taught us that! the diurnal rotmation of 
the eart-li on its axis, the at.traction of gra\htioii,  and 
the distribution of temperatmure 1iea.r the earth's surface, 
are the three fundnmental fnctors that must be considered. 
Subsequently he discussed the differences of frict,ion over 
land and water; the thermodyna.mics of nsceiicling nncl 
descending masses of air; t,he iiifluence of t.he dist.ribii- 
tioii of moisture; finally, toward t.he close of his life, lie 
began the considerat,ion of the influences of racliitt.ion 
and absorptrion. 

So far as we know no one hns as yet dared to begin the 
discussion of the motions of the atmosphere under the 
combined influences of all these seven factors and yet 
these must be gathered into one set of systematic equa- 

tions or graphic charts, if we would fully understand the 
phenomena shown by the daily weather ma.p. In  fact, 
an eighth factor must be ndcled, viz, the influence of hi h 

ences of the lower continental surfaces. Eventually we 
may consider the 1iint.h factor, kiz, the influence of 
viscositsjT. When we consider the simple hypothe tic 
atmosphere treated of at! first by Ferrel. we perceive that 
tlie denser port.ions of the air are thrown toward the Equa- 
tor by the diuriial cenbrifugal force, but that them must 
be it return current, towrtrd the pole of the wa.per  lighter 
air, thus giving rise to current,s and whirls which become 
either cyclonic or anticyclonic since the attraction of 
gravita tion holcls the atmosphere near the surface of a 
robating spheroid. Those wllirls give rise to the areas of 
high pressure nnd low ressure of which we usually see 

Henlir here. T T s L I ~ ~  we may consider the air flowing 
toivarr! the pole as warmer, lighter, ancl rising, while that 
flowin toward t,he Equator is colder, drier and descend- 
ing. H nnuniernble obstacles start smaller whirls that 
are scarcely noticed among these general features. 

Our polar map of the Northern Heinis here shows at. a 

and our huricnnes, are clue to the interchanges of air be- 
tween the Torrid Zone and the Arctic region. A dozen 
such cent.ers of action are sufficient, to enable the atnios- 
pheres of northern and southern lati tudes to maintain 
steady interchanges of position without any violent 
act.ions, just! as earthquakes and minor fractures produce 
mni:ior eart,licluakes that save our globe from an est.reme 

phere over the North Polar region, being cooled by atnios- 
pheric and terrestrial radiat,ions as also by the espansion 
of moist air against atmospheric pressure, deposits much 
of its moisture as rain or snow, becomes relatively denser, 
and is then pushed southward. There is a resulting 
region of low pressure about which the winds circulate. 
This area is sometimes nearly circular and at other times 

plateaus and mountain ranges as superadded to the in d u- 

froni throe to a dozen i; ott>iiig the map of the Northern 

glaiice that) our storms niid our blizzar cf s, our hot, areas 

cataclysms. For instance, some portion of t K e atnios- 

circulate with it. 
around the ole. Heme these storm centers may come 

northwest or southwest, or from the south or southeast. 
The niap of the Uniteel Stat,es between lat,itudes 30' and 
50' oiily, gives us no indicat.ion of t,he causes of t.hese 
irregularities, whereas the iiinp of our whole hemisphere 
shows at  once t,liat they represent whirls in an a.t.nios- 
pliere that thereby attem 1t.s t.0 maintain a dynanlic 

tilien tal resis taiices oh tainir g in the !lor dherii lienlisphere 
over the soil thern t.liat. allows of the interchange of circu- 
labions between it and bhe southern one. It would be 
ut,terly wroiig to study oiir moviiig atmosphere as a 
problem in statics. A slight disturbance of static equi- 
libriiuiii produces a coinplet,e upset of the dynamic 
equilibrium and from that momentv its readjustnient be- 
coiiies the domi!iating feature of the atmosphere. 

Stat,ic equilibrium has never esided throughout the 
atmosphere of our lobe. It is oiily ap rosimated over 

time. As to dynamic equilihum Helmholtz has shown 

upon the 1 P nit,ed States most unespect.edly frorii the 

ecluilibriuni in each hemisp 1 iere. It is the escess of con- 

comparatively smab regions and for s E ort intervals of 
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that, in an ideal frictionless liquid many whirls or vort,ices 
may exist side by side but separated lw surfaces of dis- 
continuity and wit,hou t) influencing each other’s int.eriia1 
motions; hut, even this case does not refer t.o the exist,ing 
earth’s atmosphere unless we ignore viscosity and surfnce 
friction. Each one of our reat, vortices has an influence 
on wliat,ever is near by. 8n area of low pressure wit,li 
its cent,er over Iceland, with southerly winds from Ireland 
northward over Spitzher en and Nova Zembla, is acconi- 

sure over Siberia; there the air slowly cools and escends 
from the upper regions of the at,mosphere clown 11p011 t.ho 
cold Arctic region, tlieiice it. is drawn int.0 the western 
half of a low-pressure area over Alaska and the Pacific 
coast. and western Canaclit. Event,ually this cool, clry 
denser air reaches Texas, t.he Gulf of hlesico, t,he Tropics 
as an underflow; afber rising as warm nioist, a.ir above the 
trade winds, it begins its nest, slow fall along an iiiclinecl 
plane north and east toward nort.liern Euro e. Every 

regions of rising lighter and descending deiiser air. If 
there are no resistances between our atmosphere and t,he 
exterior space, then it.s own in t.erilal niechaiiism iiiust he 
in dynaniic equilibrium. 

The present problcni in nict.eorology is t,o tritce on our 
circunipolttr map tho 1inc.s of flow, or so-called nt.nios- 
pheric strcam lines, e l c g  by t1tl.y. From them we m:iy 
argue backward to the lintis of prc’ssure or isoclynniiiic:s, 
or lines of force; or, vice versa, we niny theoretically de- 
terminc tlic lines of force ancl thence derive the lilies of 
flow. The latter study may be conteniplated ly Prof. 
Roever in a paper “On the theory of t~ niechrmisni for 
illustrating certain systcms of lilies of force” (to np- 
pear in Bulletin, Mount Weather Ohservnt.ory, v d .  t.;. 
pt. 5). As the analytics is very coiiiples, he t,rwt,s ib  

siiiipler problem by incclirinical niet,hods. h o  t.1ic.r :i tknck 
upon this problem by a nicthod i~ppropriat.e for tlic h l ~ o r -  
atory is sriggest,ed in :in art,icle on “Coni . rehensirv iii:ips 
and models of tlie globe” (Monthly #eather Rcriew, 
Washington, December, 1007, 1). 550-564, with chixt,s.j 
When we espress the dynamic ccpintions in all their coni- 
plexity and attempt to solve tlieni by nna1ytic:d nirt.hoils, 
we shall undoubtedly have recourse to grapliic niet.liocls 
for the inte ntion of complex funct,ions, as illustrat.ct1 in 
R paper by Kr. S. D. Killam, of the University of Alhert,a, 
to appenr in an early number of this Review. 

On the other hand, when sufficient data for any tlatc. 
are available for an approsininte prrsentntion of the con- 
ditions then existing in the up . er air, the student will his 

out the nietho d s of study espounded by Bjrrknes in his 
“Dvnnniic Ivieteorology,?’ or in the preliminary studies 
by his pu il, J. W. Sandstrom, ‘‘On t.he construction of 
isobaric c R arts for high levels in the earth’s atniospherc 
and their dynamic significance.” This latter mcnioir was 
written bv Sandstroni in 1901, in rcsponsr t,o a request 
from the Editor, in order to elucidate B proper grnpliic 
method of utilizing the important. series of 1iit.e fl1,alit.s :It. 
17 stations carried out by the l!nitd Statps ~ ‘ t d i e r  
Bureau in tlie summer :mil autmin of 1S9S. 

In 1871, which was the first year of the regular forecast, 
work of the Weather Bureau, the present writer was cleeplr 
impressed with the conviction that the atmosphere must. 
be studied as R unit and that neither R continent nor an 
ocean coulcl properly he considwed by itself done. In 
order to lay the basis for the proper study of the storms 
of the Northern Hemisphere, nntl being deeply in1 ressed 

f panied by an overflow o f air on bo an area of hi h pres- 

area of low pressure ancl high pressure inc r udes these 

able to attain irecise results F or that. date by following 

with the importance of this view, Gen. Albert J. h H yer, as 

the founder of the Signal Service. visited or corre- 
sponded with all the important meteorological and hydro- 
graphic offices throughout the worlcl. He then attended 
t.he International Aieteorological Congress nt Virnnn, 
Scpt.eniher, 1S73 (see Weather Bureau Bull. 11, Wash- 
ington, lSDi, p. %7), and asked it to endorse the desir- 
abilit of his proposed daily simultaneous observations 
and c K arts. 

The “Bulletin of International Simultaneous Obser- 
nitions ” wts undoubteclly the finest piece of internat.ion:rl 

lished t l d y  for about 10 yeus, and in a, modified rub- orni 
coopemtion that the world has ever seen; it was 

until Deceniher, 1SS9. Of course, the fact that all data 
from lnntls nnd seas wrre printed in full, esnctly one yettr 
nftrr clnte, in tabular form, in 1,ot.h English and metric 
q-st.cnis, with acconipnnying ddly charts of the Northern 
Hemisphere, ndtlrcl enorniously t.0 the expense ns coni- 
pared with the present met.liod devised by Professor 
hhrvin, whose chnrt is niade possible by the free use of 
tlie modern systems of telegraph, cable, and wireless, so 
that it can accompany t,lie regular issue of the daily 
Wrat.lier Bureau map on a comparatively lsrge scale. 

Not only does the present map of the Nort.liern Hemis- 
phere show approsiniately the esisting rclnt.ion between 
pri.sSures ancl tciperatures in dynamic units over the 
rnrth’s surface, but we also, by comparing the charts d?y 
after day, quickly perceive t.he origin of the geographic 
rclnt.ions t,hnt had alrenily been empirically cleducrd, 
e. g., the seesaw of pressure and temperature lietween dis- 
t,:int, regions; t.ho reasons for the esistence of the polar 
low iressure shown bv Koppen’s met,liods of reducing up- 

p. 419) ; the prohalde success of future attempts a t  world- 
n-iilc, long-dist,ance redictions, such as that made for 

lw li-27 (See Monthly Weather Review, 1896, p. 420.) 
olai troughs must 

long periods of t;inie becomes a nearly stat.ionary polar 
depression. We perceive that the glacial phenomena 
and other cliniat.ic peculiarit,ies must go through slow 
stages of change. but without any systematic periodicity. 
We see how i!isi ilificant is the influence of the Ja an 

t,eniporary 1iist.oi-k changes in climates: trhe occasional 
occurrence of a deluge or a great drought: t,he frequent 
recurrence of warin or cold, wet or dry years; are all seen 
t.o be due to rare combinations of forces, motions, or 
conditions t,ha.t can only recur aft.er many a es. We 

very slow changes in the distribution of altitudes, moun- 
tains, c,ontinent.s, and oceans. theremust lime heen equally 
slow changes in our plants and birds, enabling the latt,er 
to lenrii t.o t,ravel great distances annually in search of 
desirable foods and habitds, while oui atmosphere itself 
has continued to maintain its annual interchange between 
equntorial and polar regions. 

The conteniplaiion of this persistent, circulation in 
our atmosphere aiid the changes t,liat, have occurred in 
the orography of t.he lobe, must inipress one profoundly 

been fit for the home of man aiid of every form of life. 
If the study of our new map of the Northern Hemi- 
sphere forces us as niet,eorologist,s to give our prime atten- 
tion to the fundanient,al mechanics of trhe atmosphere, we 
shall have reason t,o congratulate ourselves on the con- 
dit.ions that have made its publication possible. May we 
not adopt the enthusiastic words of the immortal Kepler, 

wart \ (sec hIonthly Weather Review, Washington, 1896, 

nortliern India, base c r  on the high-levcl records of Novem- 

move irregu1aiI.y aboutv the pole so t, R at tslie aveiage for 

Current and Gul B Streani on continent,al climates. t h e  

even perceive t,liat while geologic a.ges have broug 5 2  t about 

We perceive whv bhe a.ses of t,he 

wit.h t,he convict.ion t B at’ for untold ages the earth has 
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in his “Harmonies of the World,” “The die is cast! The 
book is written! It can well afford to wait, a century for 
areader, silice God has waited 6,000 years for the astrono- 
mer.”-[c. A.] 

WINSLOW UPTON, 1855-1914. 

We regret to nobe the cleat,h of Prof. Winslow Upton, 
,on January 8, in the sixty-first year of his age. He will 
be remembered by many in the Weat,her Bureau tis an 
active member ot the “ St.udy Room ” established by 
Gen. W. B. Hazeii, as Chief Signal Officer, in Januo.ry, 
1SS1. Although Professor Upton was with lis odj- a few 
years, yet his activit,y and his ext.ensive knowled e con- 

introduce a higher scientific standard into the wwrk of 
the Weather Bureau. When President Garfield ap- 
pointed General Hazeii the Chief Signal Officer, iihwsted 
wit,h the conduct of the Weather Bureau, the latter was 
urged by the lamented President “ to  give the light 
hand of fellowship t,o scignce as sucli.” It was i!i ol.wcli- 
eiice t,o this advice t,liat ‘\Vinslow Vpt,on was drawn froin 
the Naval Observat,ory into 61ie V’eat.her Bureau of t,hr 
Signal Office. In  1SS4 he was ap )oiiit,ed professor of 

supervised the constmcbion ot the Ladd Observatory ? 

where regular meteorological observat,ions have been 
kept up. Uptoii was one of the organizers of t.he Netv 
Englancl hht,eorological Society in June, 1 S84, aiid nios t. 
act,ive early contributors t,o its bullet,ins. This socieQ- 
was su orted by such eminent iiien as W. H. Niles, 
W. hl. Tavis, D. Fit,z erald, E. B. West,on, 11:. ‘L‘pt.oii, 

a decided influence 111 favor of the il )point,nient of 11. IV. 

Weather Bureau under it.s new scientific orgauizat.ion. 
A sinlilar “Ohio State Meteorological Bureau ” had been 
established April 17, 1883, by action of the Stat.e Legis- 
lat,ure and att,ained great usefulness under T. C. Menden- 
hall as the act,ive president of the board of clirecbors, he 
being also at  that time professor offhysics in blie St.nt.e 
University at  Columbus. In  those ays, under tjlie \4isr 
administration of Gen. W. B. HaZen,. great interest was 
manifested in the organization of independent State 
weather services throu hout the country. (See Annual 

this was soon transmuted int:o the estab shnient of Stat,e 
sersces under the conduct of Weather Bureau officials, 
and the support of the Chief Signal Officer. The st,iniulus 
‘ven to intellectual activit,y b the establishment of in- 

break up the quiet aiid 
ical work, but it. does 

far more good than harm by stimu ating every man to see 
if he can possibly improve on what has gone before. As 
these independent State services have now almost ent.irely 
disappeared and are almost forgotten because merged 
with the eiiernl Weather Bureau official sysbeni, we 

activity in this early organization and his t.horough 
s nipathy with the desire to stimulat,e independentn 
t i ought. The degree of Ph. D. in t,he Gerniaa and in 
many American universities must be accompanied by a 
thesis in which the candidate illustrates his own adapt- 
ability or power of original investigation, aiid Prof. 
Upton’s life gave man such evidences of his own gift,s, 

tributed greatly to the usefulness of this official e a ort t.0 

astroiioiiiy a t  Brown University, an h wit,hin a few years 

A. Lawrence Rotch! 1 4 . W. Harrington. I t  also esert,ed 

Harrington on July 1, 1S91, as t i e  / first Chief of the 

E Report of Chief Signal 6 fficer for 1881, p. 71-72.) But 

fependent services may 

have t,houg B t it. importmalit to dwell ui)onProfessorUpt,oi~’s 

f homogeneity of routine 

both in astronomy an B meteorology.-[c. A.] 

TEE DRIFT OF A TRAIN OF A BRIGHT XETEOR. 

Almost the only information that we can obtain with 
regard to the mot,ions of the highest port.ions of our 
at.iiiosphere comes from observing and studying the slow 
drift of the delicate train of light or lunlinous dust left 
behind when a bright meteor asses throu h the upper air. 

shows that the meteor train observed by him Janutwy 12 
drifted rapidly eastward as its particles settled toward 
the earth. w e  should have gained much esact knowl- 
edge from this meteor if only observers a t  other stations 
could haw made records of its appearances as seen by 
them, but certainly we are authorized to conclude that 
R strong easberly wind, or possibly from the west by 
sout.li, must have been revailing in the up er atmos- 
phere at  that, time. Pro! C. C. Trowbridge, o I; Columbia 
University, calls attent,ion to the value of the information 
that. may be obtained from the phenomena of meteor 
trains. 

Phobographic apparatus appropriate to the prompt, 
rt?cord of such nioteor plicnoniena has long since been 
designed aiid will, i t  is hoped, become available t.0 
observers during the coming year.-[c. A.] 

LOCAL OFFICE, U. S. WEATHER BUREAU, . 

As t,he regular evening observat,ion was being made on 
t.lie 12t.h instant my atkent.ion was attracted to an optical 
phenomenon in the west unlike any before observed. No 
iiist~runient~ was available for 
position, but t,he desire t.o locabe as 
be done by eye observation came t.0 
with the cart’ which that desire prompted, the est,iniated 
position is not, much. in error. The alt.it,ude was about 
13’ t.o 15’ and azimut,li about’ 75’. 
at 5:45 1’. 111. local t.imc (105th hIcr.). and at. 6:05 . m. it 
was very faint and disappeared at  6:07 p. m. f t  wa.s 
rrppn.rc.ntly n. c h i l i  of stjars qboiit. 6’ to 10’ in length in 

The following note from 1 Y r. Frise, of !3 heridan, Wyo., 

S h e r i c h ,  M%o., Ja.n. 14’ 1014. 

It, was first observed - 

N 

S 
FIG. I.-Train 01 meteor at Sheridan Wyo Jan. 12 1914. Appearanceof trainal5:16 

p. m.. 5:50’p. m.;’md 6 : d p .  m. 

t,he form of an imperfect, letter S ,  closely resembling t.ho 
figures ncconi ianqing which were drawn as th? observa- 

first,seon, but as it shorteued and straightened it resembled 
a shepherd’s crook or st,aff by t,he t.inie i t  had becoine so 
faint) as t,o be scarcely disceriiable. 

Its light was identical with that’of a bright star, no 
color appearing at  any time. With the diminishing 
brightness of t.he light, it seemed to rise slightly and the 
lower portion at  times seemed to draw up so as t? short.en 

which it,s li ht; came was 

tioii was mace. / I t  [the trail] was nearly upnght when 

the figure. Whether this due to actual niotion or to 
‘an unsteady medium 
not apparent. But shape of t a e figure was 


